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WHAT IS CLAIMED IS: 

1 . An opto-electronic method of converting an analog signal into a digital 
signal, comprising the steps of: 
5 wavelength modulating a narrowband coherent electromagnetic beam such 

that the wavelength variation is a monotonic function of the amplitude of said analog 
signal; 

transforming said wavelength modulated beam into a corresponding angularly 
modulated beam; 

o 

CJ 10 diffracting said angularly modulated beam into a bundle of diffracted beams; 

J and 

J determining said digital signal by repeatedly sampling the spatial power 

distribution of said diffracted beams. 

h 

f 15 2. The method of claim 1 , wherein said digital signal is determined in 

jfy Gray coded form. 
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3. An opto-electronic apparatus for converting an analog signal into a 
digital signal, comprisng: 
20 means for wavelength modulating a narrowband coherent electromagnetic 

beam by a monotonic function of the amplitude of said analog signal; 

means for transforming said wavelength modulated beam into a 
corresponding angularly modulated beam; 

means for diffracting said angularly modulated beam into a bundle of 
25 diffracted beams; and 

means for determining said digital signal by repeatedly sampling the spatial 
power distribution of said diffracted beams. 



4. The apparatus of claim 3, wherein said wavelength modulating means 
30 include a tunable laser. 



5. 

grating. 
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The apparatus of claim 3, wherein said transforming means include a 



6. The apparatus of claim 5, wherein said transforming means include an 
5 arrayed waveguide grating. 

7. The apparatus of claims 3, wherein said diffracting means includes a 
set of diffracting elements. 

M 

H10 8. The apparatus of claim 7, wherein said determining means includes a 

45 set of photo detectors. 

M 

f 

^3 9. The apparatus of claim 8, wherein said diffraction means includes 2" 

O diffraction elements, where n is a positive integer representing the digital resolution 

J: 15 of the apparatus. 

m 
o 

fU 1 0. The apparatus of claim 9, wherein said determining means includes n 

photo detectors. 

20 11. The apparatus of claim 9, wherein said determining means includes 2n 

photo detectors for determining both said digital signal and its 2-complement. 

1 2. The apparatus of claim 3, wherein the determining means determines 
said digital signal in Gray coded form. 
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